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@ Vehicle information display. 

(57) An information display for use in vehicles 
including a module 26 located behind, and 
attached to a support 112 for, an interior rear- 
view mirror assembly 24. The module includes a 
display 116 which is observable below the 
periphery of the mirror by the vehicle operator 
or passengers. 
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This invention relates to a vehicle information dis- 
play. 

The vehicle instrument panel has typically pro- 
vided information concerning the operation of the ve- 
hicle, time, outside temperature, and the like. Instru- 5 
ments concerning operation of the vehicle have tra- 
ditionally been located in the panel directly in front of 
the vehicle operator. 

Ancillary electronic displays, such as a clock, 
temperature indicators, and the like, were also locat- 10 
ed in the panel often to the right of the driver so as to 
be viewed also by the passengers. In order to view 
any one or more of the gauges or displays in the pan- 
el, the operator looked down to the panel. The loca- 
tion of information displays or gauges in the control 15 
panel is undesirable since it requires that the operator 
redirect his line of sight from the road to the vehicle 
interior and refocus on the particular gauge. Such a 
distraction may result in accident or injury when the 
vehicle operator is presented with an emergency sit- 20 
uation. Certain automobile manufacturers have 
placed information displays in a console attached to 
the headlines The information display is typically lo- 
cated in the portion of the console closest to the wind- 
shield. When the vehicle operator references this in- 25 
formation, his line of sight is also redirected from the 
road toward the vehicle roof. In cab-forward designs, 
the head position of the vehicle operator is moved for- 
ward with respect to the windshield/headliner bound- 
ary, so that the placement of any displays in the head- 30 
liner-mounted console will be even more difficult to 
view. 

Recently, automobile manufacturers have imple- 
mented a heads-up-display (HUD) which projects in- 
formation onto the interior of the windshield directly in 35 
f rontof the vehicle operator. However, this technology 
is still very expensive for automotive applications and 
is difficult to read during daylight hours, particularly 
when traveling through rapidly passing shadows or 
driving toward a rising or setting sun. The information 40 
projected onto the windshield often requires adjust- 
ment for different driver eye levels which can make 
viewing of the information difficult for the passen- 
gers. 

Certain kinds of information displays have also 45 
been mounted in the interior rearview mirror of the ve- 
hicle. In one case, the display was located behind the 
prism in a prismatic-type interior rearview mirror as- 
sembly and was limited in size so as not to interfere 
with the viewing area provided by the mirror. In an- so 
other application, the information display was mount- 
ed in the eyebrow portion of the mirror frame so as not 
to interfere with the field of view of the mirror. A dis- 
advantage associated with these displays is that they 
are integral with the mirror assembly and expensive. 55 
The displays can, thus, not be used with any rearview 
mirror unless the mirror has a specially designed case 
which mounts the display. Because the mirror and 



display are combined into a single unit, the mirror 
body is also heavier than conventional mirrors without 
the displays. In many cases, the heavier mirror vi- 
brates or oscillates on its support, making it difficult 
and annoying for the operator to form a clear image 
in the rearview mirror. Moreover, because the mirror 
and display are combined in a single unit, they must 
be supplied to, and operated by, the owner of the ve- 
hicle as a single unit. This limits the option packaging 
choices available to the original equipment manufac- 
turer. 

It is an object of the invention to provide an infor- 
mation display which can be readily installed in the 
windshield area of a vehicle with a conventional mirror 
and which can be seen by the vehicle operator and/or 
passengers without significantly interfering with the 
field of view and which overcomes the above disad- 
vantages. 

This object is achieved by the invention claimed 
in Claim 1. 

In one embodiment of the invention, the module 
is coupled to a mount which secures the interior rear- 
view mirror assembly to the interior of the vehicle. The 
module includes an attachment member which en- 
gages the mount to hold the module in place. The 
module can contain an electrical circuit, preferably on 
a circuit board, operably coupled to a remote power 
source and coupled to a display located in the display 
window of the module. The display window is located 
in a lobe extending from the module, which lobe pos- 
itions the display so that it is observable beyond the 
peripheral edge of the rearview mirror. The module it- 
self is most preferably substantially concealed from 
the operator and passengers behind the rearview mir- 
ror and is preferably located below, and most prefer- 
ably centrally below, the rearview mirror. 

In a preferred embodiment of the invention, the 
attachment member includes a tab captured in one 
end of a mirror mount and a clip at the other end to 
clasp one end of a support arm to hold the module in 
place. The attachment member is designed to cover 
a substantial portion of the mount to provide a uniform 
appearance. The information display is preferably 
digital and is connected to an electronic compass, trip 
computer, clock, temperature sensor, vehicle fault de- 
tector, or the like. 

In another embodiment, the module may be at- 
tached to the mirror mount by a fastener such as a 
screw, VELCRO tm or other releasable hook-and-loop 
type fastener material, or the like. The upper portion 
of the module includes a neck portion, which butts 
against and engages the mount. At least one screw or 
other fastener extends through the neck to rigidly at- 
tach the module to the mount. According to yet an- 
other embodiment of the invention, the module may 
be detachably coupled to the mount by an S-clip 
which has one end attached to the module and an op- 
posite end received in a space between the mount 
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and the mounting button attached to the vehicle. Al- 
ternatively, the module may be clipped or suspended 
from the support arm interconnecting the rearview 
mirror to the mount or adhesively attached to the 
mount, support arm, or both using a pressure- sensi- 5 
tive, thermally-, radiation-, or chemically-cured adhe- 
sive, or by mechanical means such as by a VEL- 
CRO tm type fastener. In all of the above embodi- 
ments, the size of the module and/or display window 
may vary to provide sufficient space to convey or dis- 10 
play the selected information. 

Advantages provided by this invention include 
easily adapting the display to vehicles having rear- 
view mirrors supported in the windshield area, either 
on a windshield-mounted button, or a header-mount- 15 
ed bracket suspended from the vehicle roof. The dis- 
play is located in the operator's forward field of vision 
inside the windshield and as far away from the oper- 
ator as possible, thus requiring a lesser degree of re- 
focusing than required to view displays in the instru- 20 
ment panel or in the headliner/overhead console. The 
operator can also easily view the information without 
taking his eyes from the road. Furthermore, the mod- 
ule provides many more options with respect to the 
types of displays than those contained in convention- 25 
al mirror-mounted displays, thus removing a substan- 
tial weight from the mirror, making the mirror less sus- 
ceptible to vibration and allowing use of displays with 
a wide variety and price range of rearview mirrors. 

Embodiments of the invention will now be descri- 30 
bed, by way of example, with reference to the accom- 
panying drawings, wherein: 

Fig. 1 is an elevational view, from the interior of 
the vehicle through the windshield, of the display 
of the present invention mounted behind a rear- 35 
view mirror; 

Fig. 2 is a fragmentary, sectional view of the ve- 
hicle windshield area taken along line ll-ll in Fig. 
1 and showing the present invention; 
Fig. 3A is an enlarged, elevational view of an in- 40 
terior rearview mirror and one embodiment of the 
information display of this invention; 
Fig. 3B is a side elevational view of one embodi- 
ment of the interior rearview mirror and informa- 
tion display assembly secured to a windshield- 45 
mounted button, and including fragmentary, sec- 
tional views of an electrochromic mirror and sup- 
port arm; 

Fig. 3C is a side elevational view of an alternate 
embodiment of the interior rearview mirror and in- so 
formation display shown in Fig. 3A; 
Fig. 4A is a perspective view of one embodiment 
of an interior rearview mirror mount; 
Fig. 4B is an exploded view of the information dis- 
play assembly shown in Figs. 2 and 3B; 55 
Fig. 5 is an end view of the interior rearview mirror 
mount and windshield-mounted mounting button; 
Figs. 6-8 are front, top, and side sectional views, 



respectively, of the information display assembly 
shown in Fig. 4B; 

Fig. 9 is a side elevation shown in partial section 
of an alternate embodiment of the interior rear- 
view mirror and information display assembly in- 
cluding a manual, prismatic, day/night rearview 
mirror; 

Fig. 10 is an exploded view of the alternate em- 
bodiment of the information display assembly 
shown in Fig. 9; 

Figs. 11-13 are front, top, and partial-side sec- 
tional views, respectively, of the information dis- 
play shown in Figs. 9 and 10; 
Fig. 14 illustrates an alternate embodiment of an 
interior rearview mirror channel mount used in as- 
sociation with this invention; and 
Figs. 15-16 are perspective and side elevation 
views of an alternate embodiment of an attach- 
ment member for coupling the information display 
of the present invention to a windshield- mounted 
channel mount for an interior rearview mirror. 

Detailed Description of Preferred Embodiments 

For the purposes of the following description, the 
terms "upper," "lower," "right," "left," "front," "rear," 
"vertical," "horizontal," and derivatives or equivalents 
thereof shall relate to the invention as oriented in Fig. 
1. 

The invention is applicable to a wide variety of in- 
terior rearview mirrors including manually operated, 
prismatic day/night mirrors, such as described in Uni- 
ted States Patent Nos. 4,826,289 and 4,936,533; 
electrically operated, prismatic day/night mirrors 
such as described in United States Patent No. 
4,948,242; electrically operated, compass mirrors 
such as that described in United States Patent No. 
5,253,109; electrically operated, interior rearview 
mirrors incorporating map/reading lights such as 
those described in United States Patent Nos. 
4,646,210; 4,733,336; 4,807,096; and 5,178,448; 
electrically operated, automatically dim- ming mirrors 
such as described in United States Patent Nos. 
4,793,690; 4,799,768; 4,886,960; and 5,193,029; and 
electrically operated memory interior rearview mir- 
rors. This invention is particularly advantageous 
when used in conjunction with electrically operated 
interior rearview mirrors integrally incorporating fea- 
tures including map lights, automatic dimming circui- 
try, etc., as such added features necessarily limit the 
space available within the mirror case cavity. For ex- 
ample, this present invention is useful in conjunction 
with electrochromic rearview mirror assemblies such 
as automatic dimming rearview mirrors using an elec- 
trochromic element such as of the electrochemi- 
chromic type as the variable light-transmitting ele- 
ment. Suitable electrochromic elements are descri- 
bed in United States Patent Nos. 5,151,816; 
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5,142,407; and 5,140,455. Use of the module of the 
present invention in conjunction with electrically op- 
erated interior rear view mirrors has the further advan- 
tage of permitting electrical coupling of the module to 
the power supply of the vehicle by the pre-existing 
wire harness serving the rearview mirror. Thus, the 
electrical coupling of the module can be by direct con- 
nection to the existing wire harness or in parallel 
through an adapter plug for receiving the existing plug 
and connecting the mirror. This particularly facilitates 
a retrofit such as might occur as on the aftermarket 
or at the dealership as a result of an option selection. 

Referring to Figs. 1 and 2, the operator of the ve- 
hicle is positioned behind and looks out through a 
windshield 22. Located in the upper central portion of 
windshield 22 is an interior rearview mirror assembly 
24 and one embodiment of an information display 26 
described in greater detail below. Below windshield 
22 is an instrument panel 30 containing a convention- 
al speedometer 32 and other displays such as indicat- 
ed by 34. For the purposes of this discussion, the op- 
erator's forward field of vision will be defined as that 
area within windshield boundary or viewing area 28. 

Interior rearview mirror assembly 24 includes a 
rearview mirror 40 interconnected by a support arm 
42 to a mount 44 coupled to the interior surface 46 of 
windshield 22. Attached to mount 44 and dependent 
therefrom is one embodiment 26 of an information 
display assembly positioned such that a lower portion 
is observable below mirror 40 by an operator and/or 
passenger of the vehicle. Shown as 48 in Fig. 2 is an 
"Eyeliipse" defined by the Society of Automotive En- 
gineers (SAE) Recommended Practice J941, which 
preferably includes the eye position of the 90th per- 
centile level of drivers, more preferably the 95th per- 
centile level, and most preferably the 99th percentile 
level. Vehicle manufacturers use this statistical infor- 
mation to determine where rearview mirror assembly 
24 should be located without obstructing the opera- 
tor's forward field of vision. 

Figs. 3A, 3B, and 3C better illustrate the spacial 
relationship of interior rearview mirror assembly 24 
with respect to information display assembly 26. Fig. 
3C illustrates an alternate embodiment of an interior 
rearview mirror assembly including an alternate em- 
bodiment 26' of module 26 and described in greater 
detail below. As in the other embodiments, module 
26' is supported on the mirror mounting bracket 44 
such that at least part, and preferably substantially all, 
the module is concealed by the rearview mirror with 
a display window 62 (not shown in Fig. 3C) viewable 
below the lower periphery of the mirror 40'. In the em- 
bodiment of Figs. 3A and 3B, where dimensions are 
exaggerated for clarity, mirror assembly 40 includes 
a front glass element 41 formed from one of several 
types of glass including conventional soda lime glass. 
Examples include those which absorb ultraviolet ra- 
diation and have a higher iron oxide contentthan soda 



lime glass. Spaced from element 41 (Fig. 3B) is a sec- 
ond glass element 43 made from a similar type of 
glass, and together with element 41, defines a gap or 
space 45 (greatly exaggerated in the drawing figures) 
5 for receiving an electro-optic medium described be- 
low. Preferably, each of the rear surface 47 of front 
element 41 and the front surface 49 of rear element 
43 is coated with a layer of a transparent, electrically 
conducting material such as indium tin oxide (ITO) 
10 41 a, 43a which is substantially transparent to incident 
visible light yet is sufficiently electrically conductive 
to enable application of an electric field or voltage 
across space 45 between ITO layers 41 a, 43a. Elec- 
trical energy is provided by wire leads 51 , 53 secured 
15 in a conventional manner to ITO coatings. The rear 
surface 55 of rear glass element 43 is coated with a 
reflective layer 57 preferably made from a metallic 
material such as aluminum, or a combination of silver 
and copper, which layer 57 may itself be covered with 
20 a protective coating 58. 

In order to confine and retain the electro-optic 
medium in space 45, a peripheral seal 59, formed 
from an epoxy material which adheres well, when 
cured, to the ITO coatings, is applied adjacent the per- 
25 iphery of glass elements 41 , 43. The epoxy is prefer- 
ably silk screened onto the inner surface 47 of the 
front glass element 41 or the back glass element 43 
or onto both glass elements. The corresponding glass 
element is then placed face-to-face with the still tacky 
30 epoxy. Seal 59 is then allowed to cure and the space 
45 may be filled by a variety of ways including simple 
injection of elect ro-optically active material using a 
syringe or by vacuum backfilling. A variety of electro- 
optic material may be used in space 45, including 
35 those described in United States Patent No. 
5,115,346 or in Society of Automotive Engineers 
Technical Paper 870636 entitled "Electrochromic Au- 
tomotive Day/Night Mirrors" by Niall Lynam, publish- 
ed Feb. 23-27, 1987. Assembly 40 is preferably incor- 
40 porated in a molded thermoplastic or other mirror 
case or frame 50 of conventional form and supported 
within the vehicle as described above. Mount 44 is 
preferably fastened to windshield inner surface 46 by 
a conventional double-tapered mounting button 70 
45 (Figs. 4Aand 5). Button 70 may include generally pla- 
nar parallel front and rear surfaces 71, 72; top and- 
bottom ends 73, 74; and opposing side surfaces 75, 
76. Button 70 can be made from a variety of materials 
such as sintered metal, engineering plastic (such as 
50 glass- or mineral-filled nylon), zinc, or aluminum. 
Front surface 71 is adapted to be adhered to the in- 
terior surface 46 of windshield 22 using a suitable ad- 
hesive 78. One specific example is a clear, PVB ad- 
hesive available from the Monsanto Company of St. 
55 Louis, Missouri. Thus, peripheral edges 75, 76 and 
opposite surface 72 of button 70 are free and ex- 
posed. The peripheral edges 75, 76 of mounting but- 
ton 70 may be beveled or chamfered inwardly toward 
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windshield inner surface 46 to slidably receive mount 
44 thereon and retain it in place. The opposite surface 
72 is adapted to siidingly receive a surface of coupler 
80 described more fully below. In order to allow such 
sliding installation, button 70 includes a double taper 
provided by side surfaces 75, 76 converging from 
bottom end 74 toward top end 73. Surfaces 75, 76 are 
also inclined inwardly toward the inner windshield 
surface and surface 72 in a manner similar to that 
shown in Figs. 4A and 5. 

Referring to Figs. 4Aand 5, mount 44 includes a 
coupler body 80 having a base contact or bottom sur- 
face 82 adapted to siidingly receive button 70 during 
installation, an outer, exposed, exterior surface 84 re- 
ceives a retaining band 83, and a rearview mirror/ac- 
cessory support 88 including a neck 90 terminating in 
a ball member 92. Ball member 92 is commonly 
swaged within one end 94 of support arm 42 (Fig. 3B). 
Defined at a lower end 96 of coupler 80 is a recess 
98 to allow insertion of a screwdriver blade or other 
tool to facilitate removal of the coupler 80 from button 
70 when desired after installation. Retaining band 83 
is preferably a resilient, flexible, spring clamp secure- 
ly attached to exterior surface 84 such as by rivet 85. 
Ends 100 of band 83 extend about coupler 80 toward 
bottom surface 82 and are arranged to clamp on per- 
ipheral edges 75, 76 of button 70 to retain mount 44 
thereon. Extending from bottom surface 82 are walls 
or shoulders (not shown) which confine the coupler 
body laterally and longitudinally on button 70. Accord- 
ingly, as is best seen in Fig. 5, button 70 is adapted 
to be received between the ends 100 of band 83 
which holds the coupler 80 against button 70. The 
force of the converging ends 100 of retaining band 83 
urge coupler 80 against button 70 and, together with 
the walls or shoulders mentioned above, prevent 
twisting or rotational motion of coupler 80 after instal- 
lation. Details of the mount 44 and its coupling rela- 
tionship with mounting button 70 and support arm 42 
are described in United States Patent 5,377,949. 

Information display assembly 26 (Figs. 3B, 4B, 
and 6-8) includes a housing 110 having an attach- 
ment member 112 extending from an upper portion 
1 1 4 and a lobe 1 1 6 exte nding from a lower portion 1 1 8 
and defining portion 60 described above. Housing 
110 preferably has a low profile having a height less 
than either its length or width so that it can be con- 
cealed behind the outline 54 of mirror 40. It is further 
preferred that housing 110 be made from two pieces 
114, 118, preferably of a molded polymeric material 
such as polypropylene, ABS, nylon, or the like. The in- 
jection molding process permits the formation of one 
or more bosses 144 and tabs 11 5 in the module inter- 
ior chamber to add strength, facilitate assembly, pro- 
vide seating and placement of circuit board 150 and 
display 154, and provide fastening of the upper por- 
tion 114 with lower portion 118. 

Referring to Figs. 6-8, housing upper portion 114 



includes an upper wall 120 which may be flat or gently 
curved and which preferably terminates in four down- 
wardly extending sidewalls such as 122, 124. Side- 
walls 122, 124, in turn, terminate in a lower peripheral 

5 edge 126 which defines a skirt 128 dependent there- 
from and received in housing lower portion 118. 
Housing lower portion 118 includes a lower or bottom 
wall 130 which defines lobe 116, display face 132, 
and a recessed portion 134 above display face 132. 

w Bottom wall 130 extends upwardly terminating in a 
corresponding number of walls 136, 137 having an 
upper peripheral edge 138 designed to mate with per- 
ipheral edge 126 and partially receive skirt 128. 
Portions 1 14, 1 1 8 are detachably coupled to each 

15 other to form housing 110. Any one of a number of 
coupling schemes may be employed including clips 
extending upwardly from portion 118 which cooper- 
atively join with tabs extending downwardly from skirt 
128. In this manner, housing 110 can be opened for 

20 servicing if need be and reassembled. Also defined 
on the interior of housing portions 11 4, 1 1 8 are bosses 
and guides 144 to receive and position a circuit- con- 
taining board 150 which is coupled to and powered by 
a remote power source (not shown) through a conduo- 

25 tor 152 extending through housing 110. An informa- 
tion display 154 is, in turn, operabiy coupled to con- 
ductor 152 and circuit board 150 and is mechanically 
fixed in window 62 by screws, friction coupling, or the 
like. 

30 In one embodiment of the invention, a compass 
circuit is located in module 26 secured below the 
mounting arm and bracket 42, 44 for the rearview mir- 
ror 40. The module is positioned in relation to an elec- 
trochromic (Fig. 3B) or prismatic mirror (Fig. 9) so that 
35 the vehicle heading may be displayed behind and be- 
low the mirror and viewable through a transparent 
area of display window 62 by the driver and all pas- 
sengers in the vehicle. Figs. 4B and 10 depict an in- 
tegrated compass module which houses the electron- 
40 ic circuit of the compass and also the display 154 or 
254. Astand-alone compass module may be mounted 
similarly and supply directional information to other 
vehicle systems for display or navigational purposes. 
Circuit board 150 in Fig. 4Amay be configured for any 
45 one of a number of other displays, including: a clock, 
an odometer, a speed indicator, a hazard warning in- 
dicator, a turn indicator, a thermometer (both interior 
and exterior), a trip computer, a global positioning sat- 
ellite (GPS) system, a cellular telephone, a supple- 
50 mental vision system (including camera, sonar, in- 
frared and microwave detection), and/or warning 
lights (such as a low fuel indicator), and other indicia. 
Display 154 operabiy coupled to circuit board 150 
may be any one of a number of types of electronic dis- 
ss plays including liquid crystal displays (both negative 
and positive modes), light-emitting diodes, vacuum 
fluorescent, gas discharge, cathode-ray tube, or plas- 
ma display. Display 154 may be analog, digital, or 
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both. A similar display may also be used for displaying 
compass information, although it is anticipated that 
the information is displayed by an alpha character 
such as SW, NE, NW, E, etc. An example of an elec- 
tronic compass suitable for use in module 26 is dis- 5 
closed in related United States Patent No. 5,255,442. 

As is best seen in Figs. 6-8, one embodiment of 
attachment member or clip 112 extending from upper 
wall 120 includes a wail 160 which defines a cavity 
162 for receiving coupler body 80 described above. 10 
Wall 1 60 has a low profile at one end 1 64 and increas- 
es in height to an opposite end 166. Centrally defined 
at the upper end 166 is a circular recess or clip 168. 
A tab 170 is centrally located at the opposite end and 
extends at an upward angle from wall 1 20 into cavity 15 
162. Tab 170 is adapted to be received in slot or re- 
cess 98 defined at the lower end 96 of coupler body 
80 while circular recess 168 has a diameter adapted 
to receive neck portion 90 extending from mount 44 
in a snap-fit fashion. Opposed shoulders 172 at the 20 
top of recess 168 form a partial circle with a neck re- 
ceiving opening 1 73 slightly smaller than the diameter 
of neck 90 and allow attachment member 112 to be 
detachably coupled on neck 90. Cavity 162 defined 
by wail 160 is of sufficient size and depth to substan- 
tially surround and enclose mount 44 when attached 
thereto as shown in Fig. 3B. 

Figs. 9-13 illustrate an alternate embodiment of 
information display assembly 226 similar to module 
26' in Fig. 3C and its coupling with mount 244, as well 
as an alternate embodiment 240 of the rearview mir- 
ror assembly. For example, mirror assembly 240 may 
be a manually operated, prismatic day/night rearview 
mirror which includes a mirror case having a bezel or 
frame 250 surrounding and enclosing a mirror prism 
241. Mirror assembly 240 is preferably located within 
the uppermost central portion of the field of view, de- 
fined by boundary 28 (Fig. 1). A day/night toggle-type 
actuator lever 256 maybe located along the bottom 
center of mirror frame 250 which also extends slightly 
from peripheral edge 254 to permit the operator to 
change the reflection angle of prism 241 for day or 
night driving. Information display assembly 226 is 
shown behind mirror assembly 240 such that a por- 
tion 260 containing a display window 262 is viewed 
below the lower peripheral edge 254 and below day- 
Alight toggle 256. This relationship is unchanged so 
long as mirror 240 is generally horizontal for the vehi- 
cle operator; although, each specific operator can 
make necessary adjustments for proper viewing us- 
ing ball swivel members 290, 293 or a combination 
thereof as described below. 

The alternate embodiment of rearview mirror as- 
sembly 240, best seen in Fig. 9, may include a support 
arm 242 having a swaged, one-piece tubular member 
243 enclosing two plastic ball cups 245, 247 forced 
outwardly by a compression spring 249 against the 
ends oftubularmember 243, and ball member 293 ex- 



tending rearwardly from rearview mirror assembly 
240. Ball member 293 may project from a pivot actua- 
tor 251 rotatably mounted within rearview mirror as- 
sembly 240 on pivot shafts 253. Case or frame 250 
encloses and retains mirror/element 241 such as a 
prism having nonparallel front and back surfaces. A 
pivot lever or toggle 256, supported on a lower set of 
pivot shafts 255 and joined or engaged with the lower 
edge of pivot actuator 251 , may be moved back and 
forth to pivot housing 250 and mirror element 241 be- 
tween day and night reflective positions about shafts 
253. In the day position, substantially all of the light 
entering the vehicle from the rear is reflected to the 
eyes of the driver/operator, while in the night position, 
only a significantly reduced amount of light is so re- 
flected, thereby reducing glare and improving the op- 
erator's night vision. 

Coupler 280 (Figs. 9, 13, and 14) is preferably die 
cast from zinc or molded from a suitable, resinous 
polymeric material and includes a slightly tapered 
body having a base or bottom surface 285 adapted to 
slidingly receive a windshield mounted button such as 
that described at 70 above during installation, an out- 
er exterior surface 287, and a rearview mirror/acces- 
sory support 286 including a neck 288 and a ball 
member 290. Projecting from the same side of cou- 
pler 280 on which surface 285 is located are a pair of 
inwardly inclined, converging spaced walls 292 be- 
tween which button 70 is confined after mount 244 is 
installed. The spaced walls 292 follow the general 
rounded shape of the upper end 276 of coupler 280 
and extend along the sides of coupler 280 to laterally 
confine button 70 when installed. Between spaced 
walls 292 is a cavity or recess which reduces the over- 
all weight and material cost 

Information display assembly 226 includes a 
housing 210 having an upper portion 214 closed by a 
lower portion 218. Portion 218 is substantially identi- 
cal to lower portion 118 described above. Upper por- 
tion 214 includes a neck portion 216 extending from 
an upper wall 220. Neck 216 is formed from a three- 
sided wall 222 generally surrounding a floor 224 
(Figs. 12 and 13). Passing through floor 224 is a hole 

227 for receiving a shafted fastener 228 such as a 
screw (Fig. 13), Christmas-tree fastener, or the like 
which extends into a hole 300 in mount 244. Fastener 

228 draws the upper edge 223 of wall 222 tightly 
against the outer exterior surface 287 of mount 244. 
It is contemplated that exterior surface 287 of mount 
244 may have a projection or boss 302 defined there- 
on (Fig. 10) which is received between walls 222 and 
against floor 224 of neck 216. Boss 302 would prop- 
erly position assembly 226 thereon and would also 
serve to strengthen the coupling between the two 
components. 

In operation, the information display assembly is 
attached to the interior mirror assembly in a way such 
that the information display window is fully viewable 



30 



35 



40 



45 



50 



6 



11 



EP 0 667 254 A1 



12 



outside the peripheral edge of the mirror frame, while 
the bulk of the display assembly including housing as- 
sembly 110 or 210, is concealed from the operator's 
line of sight by the mirror itself, as shown in Fig. 3A. 
Only that portion of the assembly containing the dis- 5 
play is viewable during normal operation of the vehi- 
cle. The double-ball joint rearview mirror mounting 
arm 42, or other adjustable mounting arms, may be 
used to position mirrors 40, 240 to accomplish such 
relationship for various sizes of drivers. If the informa- w 
tion display assembly is coupled or otherwise con- 
nected to a remote device, a conductor or cable ex- 
tends through a hole formed in the upper wall of the 
housing upper portion such as aperture 129 or 229 
(Figs. 8 and 13), and extends either upwardly along 15 
the interior of the windshield to the headliner where it 
is routed to the appropriate location or is coupled to 
an electrically operated mirror, if used. For example, 
one such remote device may include a power source, 
one or more temperature sensors, or other device un- 20 
able to be wholly retained within the display housing. 

In the embodiment of Figs. 3B, 4B, and 6-8 in- 
cluding attachment member 112 extending from the 
upper portion 114 of housing 110, tab 170 is placed 
inside recess 88 defined in the end of coupler 80 and 25 
held therein while the opposite end of attachment 
member 11 2 is snapped over the neck portion 90 and 
held tightly thereon. Wall 160 containing tab 170 and 
clip 168 substantially encloses coupler 80 to provide 
an aesthetically appealing and dean assembly. In the 30 
case of the alternate embodiment shown in Figs. 9- 
13, the upper portion 214 is rigidly attached to mount 
244 by fastener 228 extending through hole 227 in 
floor 224. If provided, neck portion 216 is located by 
boss 302 extending from coupler 280. Once in place, 35 
the lower portion 118 or 218 is snapped into place and 
the respective conductors, if necessary, are run to 
their respective locations. 

An alternate embodiment for mounting the infor- 
mation display assemblies described above includes 40 
the use of a resilient S-shaped spring clip 400 shown 
in Fig. 15. Clip400 is preferably made from 0.125 inch 
thick spring steel and formed such that clip arms 402, 
404 are generally adjacent spine 406. Ends 408, 410 
are slightly turned upward away from spine 406 to fa- 45 
cilitate engagement. Each end 408, 410 may also 
contain a hole or slot 41 2 in order to receive a fastener 
for attaching the respective end to a surface. The fas- 
tener may be any one of a number of mechanical fas- 
teners including permanent or releasable fasteners, 50 
such as screws, rivets, VELCRO tm fastening material, 
and the like. For example in Fig. 16, one end 410 of 
clip 400 may be rigidly attached to neck portion 216 
of housing 210 by a fastener 413 extending through 
floor 224. The end 410 is preferably constrained by 55 
walls 222. With end 410 rigidly attached to housing 
210, the opposite end 408 of clip 400 is slidably re- 
ceived and held in a space 414 between coupler base 



or bottom surface 424 and a first surface 426 of 
mounting button 428. The spatial relationship be- 
tween bottom surface 428 and button surface 426 is 
such that end 408 is tightly held therebetween by a 
friction coupling. Alternately, a projection 427 on cou- 
pler base 424 (Fig. 16) may also extend into hole 412 
to help hold clip 400 in place. This coupling arrange- 
ment easily lends itself for use in substantially any ve- 
hicle having an interior rearview mirror assembly at- 
tached to the windshield by a mounting button, such 
as button 428. Also when used with interior rearview 
mirrors, which include a double-ball mount with one 
pivot ball located at that end of the channel adjacent 
the mounting button and the second pivot ball located 
at the end of the channel adjacent the case of the mir- 
ror assembly, the present invention optionally allows 
alignment of the display relative to the symmetry of 
the vehicle different from, and optionally independent 
from, the alignment of the mirror reflective element in 
the mirror case. Also, the benefit of this present inven- 
tion can be obtained by attachment of the module to 
a rearview mirror assembly at a location by a means 
other than by coupling to the mirror mount. For exam- 
ple, the benefits can be obtained by coupling to the 
support member or to the bottom, rear, or top of the 
mirror frame. Also, the benefits of this invention can 
be enjoyed by the operator and/or the occupant of the 
vehicle. 

The above description is considered that of the 
preferred embodiments only. Modification of the in- 
vention will occur to those skilled in the art and to 
those who make and use the invention. Therefore, it 
is understood that the embodiments shown in the 
drawings and described above are merely for illustra- 
tive purposes and are not intended to limit the scope 
of the invention, which is defined by the following 
claims. 



Claims 

1 . An information display for use in association with 
an interior rearview mirror in a vehicle, the display 
comprising a module and an associated display 
element, the module being located behind said 
rearview mirror such that at least said display ele- 
ment is exposed by a peripheral edge of the rear- 
view mirror and observable by an occupant of the 
vehicle. 

2. An information display as claimed in claim 1, 
wherein said module include a housing having a 
lobe extending beyond said peripheral edge of 
said rearview mirror, the display element being 
located in said lobe. 

3. An information display as claimed in claim 2, 
wherein said housing includes first and second 
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portions joined together to define an interior 
chamber. 

4. An information display as claimed in claim 2 or 3, 
further including a circuit in said housing for pow- 
ering said display element, and a conductor 
means for connecting said circuit to a power 
source. 

5. An information display as claimed in claim 4, 
wherein said circuit comprises at least one device 
selected from the group of devices comprising 
compasses, odometers, clocks, trip computers, 
global satellite positioning systems, cellular tele- 
phones, supplemental vision systems, warning 
lights, turn indicators, hazard warning indicators, 
speed indicators, and indicia. 

6. An information display as claimed in any preced- 
ing claim, wherein said display element includes 
a liquid crystal display, a light-emitting diode, or 
a fluorescent element. 

7. An information display as claimed in any one of 
claims 1 to 6, wherein said module is attached to 
a structure supporting said rearview mirror in the 
vehicle. 

8. An information display as claimed in claim 7, 
wherein said module includes a coupler for en- 
gaging a mount for supporting said interior rear- 
view mirror assembly. 

9. An information display as claimed in claim 7, 
wherein said coupler includes, a tab at one end 
for catching said mount and a clip at another end 
to engage a portion of said interior rearview mir- 
ror assembly. 

10. An information display as claimed in claim 7, 
wherein said coupler includes a shafted fastener 
received in said mount. 

11. An information display as claimed in claim 7, 
wherein said coupler includes a slide fastener en- 
gaging a cooperating element on said mount. 

12. An information display as claimed in claim 7, 
wherein said coupler includes an attachment 
member for snapping said module onto said 
mount. 

13. An information display as claimed in claim 7, 
wherein said rearview mirror is electrically oper- 
ated. 

14. An information display as claimed in claim 13, 
wherein said rear view mirror includes at least 



one of a map light and an automatic dimming cir- 
cuitry. 

15. An information display as claimed in any one of 
5 claims 1-14, wherein said rear view mirror in the 

vehicle includes an electrochromic element. 
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